Study objectives-To describe and discuss the methods used to recruit and maintain an unbiased sample of older discharged hospital patients in a study of the process and outcomes of hospital care. Design-Prospective longitudinal interview study of consecutive patients admitted to hospital over a 12 month period and followed up for six months. Interviews took place in hospital five days after admission, at home 10 days after discharge, and six months after admission. Setting-Six hospital locations: three in the north of England and three in the south. Participants-People aged 65 and over admitted to hospital with a new stroke or fractured neck of femur, their significant other, and nursing staff caring for them. Main results-Of 3105 patients referred to the study, 2111 were eligible and 1671 (79%) were recruited. Recruited stroke patients were younger than those not recruited and rates differed between locations for both stroke and fractured neck of femur. By six months after admission 25% had died. Outcome data were obtained for 85% of the surviving patients. Patients who died were older and frailer before admission. Among survivors, outcome data for stroke patients were less likely to be obtained for men, those more able initially, and those who were married. Response rates to each interview differed according to respondent types. Interviews were more likely to be obtained with significant others than patients. Patients who were not able to be interviewed were older and frailer; significant others were less likely to be interviewed if the patients were younger and more able. Conclusions-High response rates can be achieved with very frail older people if strategies are adopted to maintain their interest and if self reported data are supplemented by interviewing significant others.
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(_ Epidemiol Community Health 1997;51:541-548) Prospective longitudinal studies are an important method of examining health policy issues.
The confidence with which findings can be accepted and generalised on depends on how representative the initial and final samples are of the target population. Poor response rates at baseline are a potential source of bias, since non-respondents are likely to differ from respondents in important characteristics. ' The potential magnitude of selection bias rapidly increases with decreasing response rates and measures to reduce the number of nonrespondents are essential.2 Attrition in longitudinal studies may introduce further biases, particularly if loss to follow up is differential with regard to important subject characteristics. Even where a sample is initially representative there is no assurance that it will remain so over time.34 There are two main reasons for attrition and it is important to distinguish between them: one is differential survival and the other is selective drop out. POOR 
RESPONSE
Poor response in health surveys is associated with advancing age, low educational level, semi-skilled and unskilled manual occupations, and poorer health status,5"11 although examples of the opposite can be found.'0-In older populations the prevalence of cognitive impairment increases and this affects a respondents' ability to complete an interview. Poor response is aggravated when the subject of study is acutely ill, for instance when they are patients early in a hospital stay. Reasons for refusal in this situation include: not feeling well, a general suspicion of studies, concern about signing consent forms, anxiety about being in hospital, and protective relatives. 8 Patients may be confused and worried because of the stress of hospitalisation and the anxiety of wondering what will happen after discharge.'3 Obtaining informed consent is a problem when subjects find it difficult to understand the nature and purpose of the research and to read and understand the language of consent forms. In addition, the ability to complete an interview may be affected by vision and hearing impairments.9
ATTRITION
In longitudinal studies differential survival is associated with poorer health status and increasing age. Selective drop out, due to refusal and other causes, is also associated with poorer physical health, higher rates of intellectual impairment, and lower socioeconomic status. 14 15 In studies of older people, attrition is critical because mortality, morbidity, and moving home are more likely to occur.'4 16 Initial non-response and attrition are critical issues in studies of older people recruited in hospital and followed up after discharge. This paper describes the approach used to minimise initial refusal and subsequent drop out and looks at the potential biases introduced by these two factors in a prospective longitudinal study of older people admitted to hospital for an acute episode and followed up for six months. The study, "pathways through care", was commissioned by the Department of Health to examine the continuity of care between hospital and community, particularly from the perspectives of patients and their significant others. Although the discharge process was the focus of the study it was necessary to prospectively recruit patients at admission to hospital in order to observe the preparation for discharge and to ensure that the study population was representative of older people discharged from hospital.
Methods

DESIGN
A prospective longitudinal study was conducted in six non-teaching hospitals selected on theoretical grounds to illustrate different models of medical and orthopaedic care; to have sufficient admissions of study subjects over a 12 month period; and to serve populations with different socioeconomic characteristics.
STUDY LOCATIONS
Three locations were in the north of England. Two were industrial city areas with an above average proportion of local authority housing and unskilled workers and high levels of unemployment. The third northern location com- KEY POINTS * Prospectively collected inpatient information makes a significant contribution to our understanding of the hospital discharge process. * Prospective study of the discharge process requires large resources in order to approach and recruit a sample that is sufficiently large and representative. * Frail older people are willing respondents in longitudinal surveys provided appropriate strategies sensitive to their situation are adopted. * In order not to disenfranchise the frailest subjects it is necessary to collect data from significant others as well. Using a x2 test there is an association between location and whether the subject was recruited to the study for stroke (p<0.01) or fractured neck of femur (p<0.001).
PARTICIPANTS
Data were collected from patients (subjects), significant others, and nursing staff caring for subjects. The significant other was the relative, friend, or member of staff (if the patient lived in a residential or nursing home) who knew most about the patient before admission. Significant others were identified at admission in the subject or nurse interview. Data were collected where possible from a significant other for each subject, not only to supplement data from subjects when they were unable to complete an interview because they were acutely ill but also as a data source in their own right to provide information on those aspects of a hospital stay and discharge that affect a significant other. If at any time a subject or a significant other on their behalf refused to take further part in the study they were not contacted again.
DATA COLLECTION
Interviews took place after admission, after discharge and six months after admission ( Figure 1 shows an audit trail of subjects through the study. INTERVIEW RESPONSE RATE Table 5 shows the proportion of each interview type that was obtained for discharged subjects at each time point according to the number of subjects still alive and resident locally who had not previously refused further participation. At admission and discharge the study aimed to interview both subjects and significant others. At these times fewer subjects than significant others responded. At outcome the aim was to supplement subject data only if necessary.
RESPONSE AT ADMISSION
Essential baseline data were collected in nursing staff interviews and therefore these were obtained for all subjects. For each diagnosis non-responding subjects were older 2). Significant others were more likely to be interviewed if the subject had lower functional ability at admission (stroke D=2; CI 1, 4; fracture D=2; CI 1, 3) or were more confused at admission (severe/none: stroke OR 3.2; CI 0.7, 13.8; fracture OR 2.5; CI 1.4, 4.3). Interviews were also more likely to be conducted with significant others for subjects with fractured neck of femur who had lived in a nursing or residential home before admission (OR 3.1; CI 2.0, 4.9).
RESPONSE AT OUTCOME Outcome interviews were conducted with the subject alone, if possible, but where appropriate supplemented with data from the informal significant other. If the subject was unable to respond the interview took place with the significant other. If the subject was residing in an institution at six months an interview was also conducted with a member of staff. An interview was more likely to be achieved with a subject or their informal significant other if the subject was younger (stroke D=4; CI 2, 6; fracture D=3; CI 2, 4), was admitted to hospital from a private household (stroke OR 6.9; CI 3.0, 15.6; fracture OR 8.9; CI 6.0, 13.3), had a higher functional ability at admission (stroke D=3; CI 1, 4; fracture D=4; CI 3, 5) and exhibited less confusion at admission (none/severe: stroke OR 12.6, CI 4.6, 34.2; fracture OR 16.8; CI 9.4, 29.9). Subjects for whom a member of staff was interviewed were older (stroke D=5; CI 3, 6; fracture D=4; CI 3, 5), more likely to be female (stroke OR 2. 
Discussion
The method of identifying subjects early in their admission enabled complete enumeration of the target sample, although the drawback was the high number of ineligible subjects. This study was highly successful in recruiting subjects. The difference in recruitment between locations was mainly due to differences in the degree of success that interviewers had in identifying and gaining consent from significant others of subjects who were unable to give consent. This was a particular problem in location 5, a retirement area where subjects were less likely to have relatives living in the area. This was also seen in the lower rate of significant other interviews obtained at admission in this area. In location 4 the refusal rate was double that of the other locations. This particular hospital had problems with bed shortages and changes in organisational structure which resulted in subjects undergoing more ward moves, often to wards specialising in the care of other conditions. This might have affected subjects' willingness to take part in the study. Fewer interviews were obtained with stroke subjects in location 4 at discharge, although it is not clear whether this is related to the problems in the hospital or to other characteristics of the population.
It may be that a slightly higher response rate could have been achieved if interviewers had been members of staff wearing identifiable uniforms rather than lay interviewers. However, the research team felt that respondents would be more likely to give unbiased views of the processes of hospital care to people who were not seen as part of the organisation. The training programme and monitoring of performance of interviewers were an essential feature of the successful response rates. Evaluations have been conducted of different methods of conducting surveys, by mail, telephone, or face to face,'9 20 and of the effect of race or gender of interviewer for sensitive studies.2' 22 However, there is a dearth of experiments reported in the literature confirming the effects of utilising different techniques for improving the response rates and reducing attrition in interview surveys.
A high mortality rate in the study population was expected with subsequent loss to the discharge population. However, the study was also successful in following discharged patients up to outcome. Although the attrition rate appeared high at 23% for subjects with stroke and 30% for subjects with fractured neck of femur, most of this was due to differential survival rather than selective drop out. As expected those that died were frailer at admission than those that survived. Excluding loss due to death, outcome data were obtained for nearly 90% of subjects with stroke and over 80% of subjects with fractured neck of femur. The response rates to individual interviews were very high, particularly considering the extreme frailty of some of the subjects at admission, but also indicate the high proportion of initial data that would have been lost if interviews had not been conducted with significant others as well as subjects. Interviews with significant others were more likely to be obtained for frailer subjects. This may be because subjects who were less active before admission were more likely to have a close support network and were able to identify a significant other. Significant other interviews were particularly useful for information about subjects who were not interviewed. Among these subjects there were no differences between those for whom a significant other did respond and those for whom there was no significant other interview.
The time and effort put into maintaining contact with this extremely frail group of older people and their significant others was rewarded by the high response rates achieved and the low amount of attrition due to refusal.
The very high response rates achieved with busy nursing staff are a sign not only of the success of the study protocol but also of the dedication of interviewers and of the commitment and interest of nursing staff. The methods used in this study to reduce attrition such as sending Christmas cards and newsletters should be formally evaluated. However, the benefit of high response was obtained at a higher cost of paying interviewers by the hour rather than by the interview and the effort of identifying a large number of people who were subsequently ineligible. This study indicates that it is essential to supplement data from older frail subjects by data from their significant others if the most frail are not to be totally disenfranchised. Further investigation is needed of the differences and similarities between responses from subjects and their significant others where both were interviewed.
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